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A FRSE o, A3E PMID 2oz AHsa AZE9YS Mendeley Reference Managerolx ¢}%ith.
Mendeley Reference ManagerolAl A€ =& E/F3tal, =9 7|=E 7IRle s FEHAUTH. A doj=
He g A 2 FFEo] et 4 &7 FAEden, yEN EXoE AZgegit. ASER 54
719= 5 JEHI A4S RStudio AN R A2ZEo] ¥ 3.6.1 (R Foundation for Statistical
Computing, Vienna, Austria)=® A3t Ad 3L, I7F, dish, du 53 #A[d doj= A=,
A7 MEYA 48 3 R codex= = 1o YeEAT. "tidyverse", "tidygraph", "ggraph", "network",
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RUHPEE F e A0 G #AE 7K 719 =5 PD vbAR AdEEsitt.
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ATk FAARL vlo]lQ mANE ST2E, &4, HAAF AR B o] FHAATE 23 RaEa A 34
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P.aeruginosa, Enterococci, A.baumannii UW7FA] 59 wi7IA 7S AT,
o QEmde] APLERFE 1460002 WuSGT €% BN el 25789 HvupJ@%
o] Eol&S F913lAt}. P.aeruginosa®l 7% 100~200 o7 WuHER W] HFol 150 BE& vz

of 483t 0.28% 3tolH I}e}v|E (hyper parameter)=® AA3}SIth. Enterococci®] A5 AALE Holg FAF
g g7e] AFAGT C, pH 6.5) oA Hi7EAIZEe] 0,443t Ftom, S digiste] 1.739] HAEEGTE
BATE. A.baumannii®] A DA 3ol A 4089 Hi7EAIbe] RAEHAFOR, AFEELTE 1.03 02 HAF
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HAEEE AT oW, Bl BRwes AW A A%EEE U] vad 2
= ) [e]

o
A

& opps 7o Brt ‘#EWOM Wk Lol G Fa, wHeoty %
& Fr 3R
Ve ofEo] RESAL Y F %
Aok, 7+ e A =
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age, TM50S ZH ) A< (maturation)® AWHAZr, olgH A} i 7B (individual)S, pop: FH(population)S
oJulstar, Hill Hill function® AlF(function &5T3F 71&71)olth. Ly, M50 & TF 215 A 3t
o] #E3} AT =F F4(estimatjion) S AlZl gholm, AA & meloA TM50 2 Hill A% 3.688 A&
SFATE. Clyp o A9, BAASE U FAE gto= oaEd = dow, g 2d YoAe 3.429 s 7}

Ak, we wbavtolale] BEEH BER(V) ) B A
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Weight | 4.75 PCAH

CL, = CLygp X (2220107 x

T of 70 PC44 H,r,',_'_ Tﬂ{ISOH”

_ Weight \q.75 PC.A %68
CL,= CLpa,r‘ x 70 x PCATH 1 3107
[} 2]
Vi= Vpypp X ( =0 )
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BACTE= Hrelg]ole] 4=, ECspe vancomycin ol JAl&¥e] Aut F=(potency) S, Enmvanco 2 yovanco & A2+
vancomycin® H&E#e W E(sensitivity)E YU, Kians AEL AAA £E=(5HX)E ou]3ic).
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Emj—_ enee ® 7~ vance
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dz( ) iR (s o ECSVU 7{1::}{5"‘ + (‘V MRco
- 4.99
ABACT _ 1 45 . BACT —0.187 - BACT——32°C" __ pacr
dr 0.3044,99_’_ C4.99
dBACT
At ghe BACTRES] WEINZE G dsiekow, 8][4 5]9] (RP #hel Msieel Ao R Wshs BACT
oko] &S FA Hrt. =, (RPY ¥%E+ indirect response =29 Hej= whg glo} %9 7o) ¢S A
:I‘LQQJ %)\_% o )| =S %7}'}\ 711;—% T

DG FAZ FAHGE QAR ool welFobt £A) A, (RPE] AY SEF
gee} gtk (RP T A8 thge] gnEwgdes FdEth K, ¥ Kud RP 7144%(baseline

level) & ZA3lE= AR AFgEA0H | K2 Kol 70219 CRP baselines #dte] AAtdEch, B dye] »
Ao M= Ky B Ko #02 ZH2F 0.012 2 0.04312 A4bsich, =3 By 2 Eeso 362 11.3, 2 1260 ©] A-8-5
et
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=K, - 1+ E ) =Ky & (CRP
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a7 0.01 (1+ 1260—|—BACT) 0.0431 CRP
gtguto]l S 9]¢ PK/PD EES = 49 YeRATE. % 404 B ulel Zo], gimnfe]ils 9Ig PK / PD 2
doll = whAvlo]al PK, Hhelglol 2 pD Eo] EE AT, vhEg]ol EE HimmfolAl ey A adE A
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PK 2dle AlAols ¥3els 749 $x1o] A7t vk LS 71 & ddels vhst 3 mdz A
Ao, HE 2de oY F8 2da d9359a, VeF CLodl allometric scalings A8 thg Aof Aol H
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CRP endpoint

¥ &Ap glojE e
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(C-Reactive Protein),
CRP at 0 hr
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10
10
10
10

]

=S
34
4.5
7.9
9.6
12.2

30
40
64
88
136

44
PCA: post-conceptual age, CRP: C-reactive protein, MPK: milligram per kilogram
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Sampling Information

Drug Concentration
C-Reactive Protein

Measurements (mg/L)

Dosing Information

Time After Dose
Dose Amount (mg/kg)

Number of Dose Adjustments

Patient Characteristics
No. of patients

Gender Male
Female
Age Gestational age

Postnatal age
Post-conceptional age

Body Weight (kg)

Height (cm)

Body surface area (m?)

Serum creatinine (mg/dL)

Cystatin-C (mg/L)

Serum albumin (g/dL)

Total protein (g/dL)

Number of twins
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Points Median = SD (range)
3902 16.66 = 11.85 (2.89-73.40)
433 0.8 = 4.00 (0.1-22.8)

Median = SD (range)

7.36 + 4.23 (0.50-23.85)
13.08 = 4.79 (2.21-42.70)

1+ 1.43 (0-6)

Number (%) or Mean + SD (range)
93

57

36

31.9 + 4.7 (22.9-40.3) weeks
9.3 + 12.4 (0.1-80.4) weeks
41.2 £ 14.2 (25.6-110) weeks
3.2 £ 2.6 (0.4-14.9)

56.8 = 5.4 (49.2-82.6)

0.2 = 0.1 (0.1-0.5)

0.4 = 0.3 (0.1-3.37)

1.8 + 0.5 (0.7-3.6)

2.7 = 0.6 (1.6-4.9)

4.4 = 0.8 (1.7-6.9)

42
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#£ 3
Parameter Population IV (%CV) Bootstrap Result
Mean (%RSE) (%RSE) 5th Percentile Median 95th Percentile

V, L/70 kg 50.9" 112.2% (22%) 33.7 42.4 55.2
CL, L/h/70 kg 3.42" 42.1% (16%) — 3.427 —
TMso, wk 31.2} — = 31.2* —
Hill coefficient for PCA 3.68" - — 3.68" —
Kgrowihs B 1.46" - - 1.46" -
Kdeath, h 0.187" = = 0.187" =
Emax vanco, Hg/mL 1:52% - — 1.52* —
ECso vancos Hg/mL 0.3047 - — 0.304" -
Gammayanco 4.99" - - 4.99" —
Basecrp (Mg/mL) 0.276* == — 0.276" =
Koue, h 0.0431 (17%) 113.7% (13%) 0.0260 0.0466 0.0663
Kins B’ 0.012 - 0.011 0.022 0.043
ECso (103 CFU/mL) 1.26 (20%) - 1.26* —
Eas: CFU/mLT 11.3 (19.1%) 72.2% (11%) 8.86 10.7 11.4
Residual variabilities

Additive (PK) 0.387% - 0.363 0.445 0.534

Additive (PD) 0.162 (23%) - 0.076 0.146 0.293

Proportional (PD) 0.274 (17%) - 0.175 0.255 0.328

CL = clearance; CRP = C-reactive protein; PCA = postconceptual age; PD = phamacodynamics; PK = pharmacokinetics;
RSE = relative SE; TM50 = maturation half-ume.

* Fixed parameters.

I K., was calculated with estimated Basecgp and K¢ (= K, BaseCRP) and E,,,, was calculated with K, and estimated parameter
values (= estimated parameter value/Kj,).

>

F& vravol ] doleE vedshs © glo] muel &
Fastel w5 U4 % 7o) tEhiglth, & :
Egolth, & 504 wi wsh gol, A ®
A% A BAEYT. AF mUe 2A% AFea)
% GA Rt uhsh gol, VPCE FHRE dolEt AE ol
. & 1000712 —‘?«E/‘\EE“ A T F 824W7F AFHow
9 95A Wl el ATHCE 7).

o3 H OB o
X H o Y
=2
S

2 o
d

Aol % AdlA B, 83 wasleldl R 247 ~15.4, 1.4 % 52.5ug/mlel A 2 5uA 2
058A WP ke UEhlon, AEUeld 1F A FUg 2 5WA L o5 MESE DY U] v}

T =
6.4, 1.44 2 53.905pg/mLF{Tt. 1F AA AA FH ol A2L% HF AIZHE 70.54 7k %]
EFE 15-20pug/ml X8 HY oA 13.4, 10-20 pg/ml Bl A 30.3°0)UTHE 4, = 8).
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¥ 4
Group Median Time Spent to Reach Success Rate, % at 15—20,
(5th, 95th percentile) End Point (h) 10—20 pg/mL
A 16.4 (1.44, 53.905) 78 13.4, 29.7
B 15.9 (1.76, 53.905) 72 12.7,29.0
C 15.7 (1.64, 52) 72 12.9, 30.0
D 15.2 (1.54, 50.8) 66 14.0, 31.8
E 15 (0.9619, 51.5) 69 14.2, 30.4
F 15.4 (1.0795, 54.105) 66 13.3, 30.8

Study groups were defined by using postconceptual age as follows: Group A, 30 weeks; Group B, 40 weeks; Group C, 44 weeks;
Group D, 64 weeks; Group E, 88 weeks; and Group F, 136 weeks.
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# Co-occurrence nerwork analysis
# install.packages(c("adyverse”, "tidygraph"," ggraph®,
"network"," bipartite","met",
"igraph”,"ggnetwork"))

library(ggnetwork)

library(igraph)

library(tner)

library(bipartite)

library(network)

library(zidyverse)

library(zidygraph)

library(ggraph)

library(dplyr)

library(stringr)

library(ggplot2)

# Pur the title and keywords as a form of .csv
df <- read.csv{"ex.csv")

df <- unique(df)

df$keywords <- roupper(dfSkeywords)

# Loading country names
cont <- read.csv( " countrynames.csv”)
cont$Name <- toupper{cont$Name)
# Loading world city names
aty <- read.csv("ary.csv”)
aty$city <- touppericity $city)
# Sort words by frequencies
df2 <- dfSkeywords %>%
str_split(" Jand. ") %>%
unlist %>%
table %>%
data.frame %>%
arrange(-Freq)
# Building a weighted edge list
e <-df§keywords %>%
str_splie("Jand. ") %>%
lapply(function(x){

expand.grid(x, X, w=1 I/ length(x),
stringsAsFactors = FALSE)

)) %>%

bind_rows

# Exclustion. Biochemicals, Generics, Techniques,
Age relared(EXCEPT NEONATAL, [INFANTS),
Broad/general meanings were excluded

deleteword <= ¢("HUMANS","ANIMALS",
"AGED","ZOONOSES" ,"HOTRAN","VIRGINIAM
YCIN", "TONGUE","RESERPINE"," ZIMBABWE ",
"MICROBIOLOGY", "PHARMACOLOGY"."BAC
TERIAL", "FEMALE", "MALE", "ISOLATION &
PURIFICATION", "MIDDLE AGED", "ADMINIS
TRATION & DOSAGE", "GENETICS", "ADULT",
“GRAM-POSITIVE  BACTERIAL INFECTIONS",
"EPIDEMIOLOGY", "CHILD", "METHODS", "STA

PHYLOCOCCUS AUREUS®, " 80 AND OVER",
"RETROSPECTIVE  STUDIES"| “ENTEROCOC
CUS", "MULTIPLE", "CLASSIFICATION®, "ADOL
ESCENT”, "HOSPITALS","ETIOLOGY", "DIAGNO
SIS", "CHEMISTRY", "ENTEROCOCCUS FAECA
LIS*, “METHICILLIN-RESISTANT STAPHYLOCO
CCUS AUREUS", "PRESCHOOL", "ANTIINFEC
TIVE AGENTS", "PROSPECTIVE STUDIES", "GEN
TAMICINS”, "MICE", "NEWBORN", "PATHOGEN
ICITY", "SURGERY', "GROWTH & DEVELOP
MENT", "SURGICAL WOUND INFECTION", "YOU
NG ADULT", "STATISTICS & NUMERICAL DATA",
"ELECTROPHORESIS",  "ANIMAL®, "RATS",
"GEL", "PULSED-FIELD", "PATHOLOGY", "POLY
MERASE CHAIN REACTION", "PROSTHESIS-REL
ATED INFECTIONS", "GRAM-POSITIVE BACTE
RIA", "ANTIBIOTIC PROPHYLAXIS", "RABBITS",
" ARTHROPLASTY", "OSTEOMYELITIS", "REPLA
CEMENT". "UNIVERSITY". "DRUG ADMINISTRA
TIONSCHEDULE", *BACTERIAL TYPING TECHNI
QUES”", "COLONY COUNT", "DNA", "RNA",
"CARRIER STATE", "UNITED STATES"."PSEUD
OMEMBRANOUS", "PERITONITIS","RIBOSOM

AL", " DNA", "POPULATION SURVEILLANCE",
"CULTURE MEDIA", "BACTERIAL TOXINS", "
ORAL", * GENETIC", "GENE EXPRESSION REGU
LATION", " 165", "-DIOXIGENASE", "ISOLA
TION®, "PURIFICATION", "ENGLAND', "KOR
EA", "NEW YORK CITY", "EMERGENCY SERV
ICE”, "BIOFILMS", "ELECTRONIC HEALTH RECO
RDS","DISEASES",” MODELS","ANTIFUNGAL AG
ENTS", “ANTIVIRAL AGENTS", “CATHE
TERS"," MOLECULAR EPIDEMIOLOGY","TEACH
ING", "TANZANIA", "POPULATION DENSITY",
"HEALTH FACILITY SIZE', "REPRODUCIBILITY
OF RESULTS", "EPIDEMIOLOGICAL MONITOR
ING", "PATIENT TRANSFER","BACTERIOLOGI
CAL TECHNIQUES", "GRAM-NEGATIVE BACTE
RIAL INFECTIONS", "PREVALENCE","NEISS
ERI","ENTEROCOCCUS FAECIUM", "STAPHYLO
COCCUS", "STREPTOCOCCUS AGALACTIAE","ST
REPTOCOCCUS  PNEUMONIAE","PREGNANCY
COMPLICATIONS",  "PRESCRIPTION  DRUG
OVERUSE","ANTIMICROBIAL  STEWARDSHIP",
"TOMOGRAPHY", "PREGNANCY", "KINGELLA
KINGAE", "CONNECTICUT", "HUMAN", "LOC
AL, “MEDICAL RECORDS",” PRESCHOOL","
BIOLOGICAL", "TEXAS", "INDWELLING", "CENT
RALVENOUS", "CEREBROSPINAL FLUID", "CERE
BROSPINAL FLUID SHUNTS®, "STANDARDS®,
"CATHETERIZATION", “CATHETERS", * MICR
OBIAL", " SPINAL", "METABOLISM", "COAGUL
ASE","AMPICILLIN RESISTANCE", "BACTERE
MIA", "DISEASES”, "THERAPEUTIC USE*, *"MIC
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ROBIAL SENSITIVITY TESTS")

# Delere words wirh preset variables

e <- filter(e, 'Varl %in% c({cont$Name))

e <-e %>% filter(!Var2 %in% c(cont$Name))

e <- e %>% filter(!Varl %in% c(ciry$city))

e < e %>% filter(!Var2 %in% c(ciry$ciry))

e <- e %>% filter(!Varl %in% delete.word)

e <- ¢ %>% filter{!Var2 %in% delete.word)

e <- applylel, -3, 1, str_sort) %>%

£ %>%

darta.frame(stringsAsFactors = FALSE) %>%

mutate(w = e$w)

e <- group_by(e, X1, X2) %>%

summarise(w = sum(w)) %>%

filrer(X1 1= X2)

# Filter for low occurance

e <- filer(e, w>0.2)

# undirected nerwork

n <- network(el, -3], directed = FALSE)

stopifnot(nrow(e) == nerwork.edgecount(n})

setedge.attribute(n, "weight", eSw)

# weighted degree ar alpha = 1

t <- as.edgelist{n, attrname = "weight") %> %

symmetrise_w %> %

as.tnet %> %

degree_w

stopifnot(nrow(t) == network.size(n))

ser.vertex.atrribute(n, "degree_w", tf, "ourpur” |

# Visualizing the network

# Show only keywords at or above 0.4 weighted
degree

| <-n %v% "degree_w"

| <- ifelse(l >= 0, nerwork.vertex.names(n), NA)

stopifnor(length(l) == nerwork.size(n))

set.vertex.atrribute(n, "label”, 1)

ng <- ggplot{n, aes(x, y, xend = xend, yend =
yend)) +

geom_edges(aes(color = weight)) +

geom_nodes{color = "#FF6666", alpha=0.2) +

geom_nodelabel(aes(size = degree_w; label = label),

color = "grey20”, label.size = NA) +

scale_size_continuous(range = ¢(1, 8)) +

scale_color_gradient2(low = "grey25", midpoint =
0.75, high = "black") +

guides(size = FALSE, color = FALSE) +

theme_blank()

# Save plot (For macOS$ X)

#ggsave( "figure.png”,  plot=ng,  width=300,
height=300, limitsize=T, units="mm")

# Save plot (For Windows OS)

#ggsave{ "figure.png”,  plot=ng,  widrh=300,

heighe=300, type="cairo", limitsize=F, unirs="mm")
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EH2

install.packages(c("wordcloud"," RColorBrewer ",
"NLP","ggplot2"," tau"," RWeka"," devtools" )

# specific versions of each "tm" (0.6-2) and "dplyr"
(0.8.5)

devtools::install_version("tm", version = "0.6-2",
repos = "hmp:fcran.us.r-project.org” )

devools::install_version("dplyr",
"0.8.5", repos = "hmp/cran.us.r-project.org”)

# Load libraries

library(RWeka)

library{NLP)

library{tm)

library{ggplot2)

library{dplyr)

version

library{tau)

options(mc.cores=1)

# Loading dara from rext files:

xt <- c(readLines("abstract-vancomycin-set.txt"))

# words to be deleted

delereword <-c("the", "will", "also”, "that", "and",
"for", "in", "is", "it", "not", "to", "doi", "epub",
“author", "university”, "pmud", "medline”, "ndexed",
"issn", "school", "elsevier”, "centre”, " jbmr", "spain”,
"australia”, "france", " M- Hiigg .
“japan”, "italy”)

# Word cleaning

toSpace <- function(x, pattern) [gsub(pattern,
x)}

corpus  <- VCorpus(VectorSource({rxt),
Control=list(reader=readPlain, language="en_US",
load=TRUE))

corpus <~ tm_map(corpus, content_transformer
(toSpace), "N@U/ISI:1:) " I&IIZI_I-1#")

, "switzerland", "germany

reader

corpus <- tm_map(corpus, FUN=stripWhitespace)

corpus <- tm_map(corpus, FUN=removeNumbers)
# consider this facror

corpus  <- m_map{corpus,
marion)

corpus <- tm_map(corpus, FUN=removeWords,
stopwords{ "english"))

corpus <- tm_map(corpus, FUN=removeWords,
delete.word)

save(corpus,file="sample_corpus.RData")

# Define uni/bi/tri-grams

NgramTokenizer] <- function(x) NGramT okenizer
(x, Weka conmolimin = 1, 1)),
NgramTokenizer] <- function{x) NGramTokenizer(x,
Weka_controlfmin = 2, max = 2)), Ngram
Tokenizer3 < funcrion{x) NGramTokenizer(x,
Weka_control{min = 3, max = 3))

# Run analysis

ngl <- TermDocumentMatrix{corpus, control=list

FUN=removePunc

max =

(tokenize=NgramTokenizer1))

ng2 <- TermDocumentMatrix{corpus, control=list
(tokenize=NgramTokenizerl))

ng3 <- TermDocumentMatrix(cprpus, control=list
(rokenize=NgramTokenizer3))

# Plot bigramms histogramm

w <~ findFreqTerms(ng2, lowfreq = 10)

wi <- rowSums(as.matrix(ng2[w,]))

df <- data.frame(word=names(wf), frequency=wf,
row.names = NULL)

ggplot(df[1:15,], aes(x=reorder(word, frequency),
y=frequency)) +

geom_bar(stat = "identity" ) + coord_flip() +

xlab("2-gram words") + ylab("Frequency in the
sample”) +
getitle(' Most Common 2-Grams')

VANCOMYCIN RESISTANCE

corpus <- tm_map{corpus, content_transformer
(tolower))
EH3
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